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Dr Harold Lazar (Boston, Mass). In their study, Dr Bakaeen
and colleagues have documented what many of us already know:
There has been a steady and significant decline in the use of
OFF CABG among US surgeons. From a peak of 23% in 2002,
only 17% of CABG procedures are now done OFF. Eighty-six
percent of surgeons who performOFF CABG do less than 20 cases
per year, and 34% of surgeons do not do any OFF CABG proce-
dures. The decline in OFF CABG procedures appears to be driven
mostly by a decrease in high-volume centers and by high-volume
surgeons.
Although Dr Bakaeen and colleagues have told us that OFF
CABG is declining, they have not told us why. But from my recent
review of the literature on this subject, I think I know.
Retrospective nonrandomized, prospective randomized, and
multiple and meta-analyses have failed to show any significantThe Journal of Thoracic and Caimprovement in short- or long-term morbidity and mortality
with OFF CABG techniques. Even in those studies in which
OFF CABG resulted in small improvements in early postoperative
outcomes, these improvements were no longer apparent on long-
term follow-up. Several studies suggest that long-term survival
may be significantly reduced in OFF CABG cases because of
incomplete revascularization with this technique, which has been
associated with an increase in recurrent angina and the need for
increased re-revascularization procedures.
A major impetus for performing OFF CABG was to avoid the
detrimental effects of CPB. However, studies have not shown
any decrease in the activation of CPB-induced inflammatory path-
ways or improvements in neurologic function or alterations in
quality of life compared with standard ON CABG techniques.
Some have suggested, as you noted, that OFF CABG be per-
formed only in high-volume centers by surgeons who have devel-
oped a high level of expertise with this technique. However, as
noted in your presentation, it is this group of high-volume centers
and surgeons that appear to be responsible for the decreased use of
OFF CABG. It has been recommended that the learning curve for
OFFCABG is between 50 and 75 cases. However, as the volume of
CABG surgery continues to decline and the complexity of the cor-
onary anatomy increases, it will become harder to train younger
surgeons to perform OFF CABG, and I think these numbers will
continue to decline.
Cardiac surgeons always have been motivated to adopt new
techniques that will result in improved outcomes for their patients.
The continuing decline in the use of OFF CABG by US surgeons is
an indication that OFF CABG is not this type of technique. No
operation that can be performed by only a select group of experi-
enced, talented surgeons has ever achieved the test of time. CABG
surgery must be able to be performed expertly under all circum-
stances, on all patients, at all hospitals, regardless of the cardiac
volume. And these goals appear to be best achieved with ON
CABG, which remains the gold standard.
I have only one question to ask you. Do you plan a follow-up
study where you collect data from individual surgeons, let’s say
from the American Association for Thoracic Surgery or STS data-
base, to determine exactly why they are not performing OFF
CABG at this point?
Dr Bakaeen. I knew that Dr Lazar would be discussing my
article, so I decided to preemptively put a slide in expecting him
to ask me questions, and I thought they would be best answered us-
ing his own wise words. He eloquently stated how only an opera-
tion performedwell by only a few surgeons has not stood the test of
time.
With regard to conducting a follow-up study, I think that’s an
interesting study. I would be interested in sending out a survey
asking the US surgeons why they have decreased their use of
OFF CABG. We did speculate in the article and the presentation
today about the possible reasons behind this decline.
A recent publication from Sweden reported that, nationally, 6%
of CABGs are performed OFF. In addition, there is a similar study
from the Veterans Affairs system (that does not report to the STS
database) with results that exactly mirror our current findings.
Dr Alfonso Chiscano (San Antonio, Tex). I have one observa-
tion and one question. The observation is that those of us trained
in the late 1960s and early 1970s will find it difficult to adaptrdiovascular Surgery c Volume 148, Number 3 863
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this is like making love in a hammock, very difficult. Do you
have anything in the simulation lab that we can simulate, like
riding a horse, in moving all these parameters so we can train
the residents safely?
Dr Bakaeen. I think it’s important to train residents, and the
debate has been settled. ON CABG in an average population,
in an average practice, is a better operation. But in the hands
of the few experts that could demonstrate similar or superior out-
comes with OFF CABG, then that technique is justified on a
routine basis.
Now, for the next generation, it’s important to expose them to
OFF CABG. Simulators are a great way to do it, but they’re not
quite like the real thing. So I would encourage residents to scrub
with those dedicated surgeons experienced in OFF CABG or to
seek out those single- or double-vessel OFF CABGs that are per-
formed by other surgeons to gain their experience. There are al-
ways going to be some patients with certain risk profiles that
would benefit from OFF CABG, including cirrhotic patients or
those with diseased or porcelain aortas.
Dr Kavous Hakim-Meibodi (Bad Oeynhausen, Germany).
Congratulations on showing the results in the United States, which
are similar in Europe, especially in Germany.
We have to confront a population of ever sicker and older pa-
tients who have a low tolerance for our procedures. From our point
of view, OFF CABG in this population is the answer to their864 The Journal of Thoracic and Cardiovascular Surgproblem, especially if you drive one step further and avoid manip-
ulating the aorta.
In our group, we have demonstrated that if a high-volume cen-
ter, which was formally conservative, completely ON, can be
changed to an 80% OFF group, the results of the operation can
be improved because mortality will be going down to less than
1%, and strokes can be reduced by up to 50%. So this is the moti-
vation to do that.
OFF surgeries should be done as ON surgery in a team
approach, and if you do it, don’t spare the procedure for the cata-
strophic case because you’ll have no team that is trained in that.
So if you want to do OFF CABG, you have to have a complete
team trained in the procedure, and that’s crucial for success. It’s no
use to perform just 20 cases because the learning curve alone and
to be in training takes up to 50 cases per year per the individual
team. So you have to be on that team with your complete group
to be successful in OFF surgery.
Dr Bakaeen. The German Off-Pump Coronary Artery Bypass
Grafting in Elderly Patients study looked at OFF versus ON
CABG in German patients aged more than 75 years in the hands
of experienced surgeons and demonstrated no difference in
outcome. So I’m glad that in your hands you have better out-
comes with OFF CABG, and I recommend that you continue
adopting and using this technique. My view on this is that we
should tailor the operation to the patient and not the patient to
the operation.ery c September 2014
